The evolutionary origin of the major histocompatibility complex: polymorphism of class II alpha chain genes in the cartilaginous fish.
T cells recognize antigen (Ag) in the form of peptides bound to the major histocompatibility complex (MHC) molecule. One of the important issues in evolutionary immunology is to identify the stage in phylogeny when this mode of Ag recognition emerged. At present, there is a considerable controversy as to whether the cartilaginous fish have the bona fide MHC. In our previous study, we showed that the nurse shark, a member of the cartilaginous fish, has (a) gene(s) capable of encoding MHC class II alpha chains. In the present study, we examined the polymorphism of nurse shark MHC class II alpha chain genes designated Gici-DAA and Gici-DBA using the polymerase chain reaction. The Gici-DAA and Gici-DBA genes had six and five alleles, respectively, and individual alleles usually differed by multiple nucleotides. In addition, most of the nucleotide substitutions were located at the putative Ag-binding sites, where non-synonymous substitutions occurred more frequently than synonymous substitutions. The fact that the Gici-DAA and Gici-DBA genes display a polymorphism pattern essentially similar to that of mammalian MHC genes playing a major role in Ag presentation suggests that the cartilaginous fish have the bona fide MHC. Thus, the MHC-peptide-based T cell recognition system appears to have arisen at or before the emergence of the cartilaginous fish.